The approximate analytical solutions of the radial Schrodinger equation have been obtained by the interaction of Manning-Rosen and Hellmann potentials which is a newly proposed potential. Using the Wentzel-Kramers-Brillouin WKB approach, we obtained the eigenstates solutions for any arbitrary angular momentum. Special cases of potential consideration have been discussed. Eigenenergy solutions to equations obtained play an important role in quantum mechanics because they contain a wealth of vital information regarding the system under consideration.
INTRODUCTION
In quantum mechanics, exact solutions to equations play an important role because they contain a wealth of important information regarding the system under consideration. The WKB approximation method is one of the earliest and simplest methods of obtaining approximate eigenvalues of the one-dimensional Schrodinger equation in the limiting case of large quantum numbers and was originally proposed Wentzel, Kramers, and 
In general, Eq. (1) yields moderately accurate eigenvalues as analytic functions of the parameters contained in the potential.
To properly use the WKB approximation for three-dimensional problems with spherical symmetry is to apply the one-dimensional WKB formalism to the radial Schrodinger equation
where the effective potential ( ) = ( ) + regularizes the radial WKB wave function at the origin and ensure correct asymptotic behaviour at large quantum numbers [9] [10] [11] [12] [13] [14] [15] [16] [17] .
In this work, our aim is to solve the Schrodinger equation for the Manning-Rosen plus Hellmann potential via the WKB approximation method. The Manning-Rosen plus
Hellmann potential takes the form:
where α is the screening parameter, C, D and 0 , 1 are the depth of the potential. Not much has been done in solving the Manning-Rosen Plus Hellmann potential via the WKB method.
This paper is organized as follows: Section 1 has the introduction, a brief description of the semiclassical quantization and the WKB approximation for the radial solution is reviewed in section 2. In section 3, the radial Schrodinger equation with Manning-Rosen plus
Hellmann potential is solved. Finally, we give a brief discussion in section 4 before the conclusion in section 5
SEMICLASSICAL QUANTIZATION AND THE WKB APPROXIMATION
In this section, we consider the quasiclassical solution of the Schrodinger's equation for the spherically symmetric potentials. Given the Schrodinger equation for a spherically symmetric potentials ( ) of eq. (3) as
The total wave function in Eq. (3) can be defined as
And by decomposing the spherical wave function in Eq. (4) using Eq. (5) we obtain the following equations:
where ⃗⃗ 
eq. (9) is the WKB quantization condition which is subject for discussion in the preceding section. Consider Eq. (6)- (8) in the framework of the quasiclassical method, the solution of each of these equations in the leading ђ approximation can be written in the form
Solutions to the radial Schrödinger equation
The radial Schrodinger equation for the Manning-Rosen Plus Hellmann potential can be solved approximately using the WKB quantization condition Eq. (9) . Since the potential of interest slowly varies, we assume that the wave function remains sinusoidal. Hence, we use the effective potential and plug it into the WKB approximation of Eq. (10) and to obtain the exact solution, we consider two turning points.
given the effective potential of the centrifugal term as 
The wave equation (12) is not an exactly solvable problem even for = 0 because of the centrifugal barrier term. Therefore, to solve eq. (12) analytically, we use an approximation scheme of the exponential-type proposed by Greene and Aldrich 12, 13 to deal with the centrifugal term: 
where we obtain the turning points 2 & 1 from the terms inside the square roots as 
For computing the integral in equation (26), we use the integral expression 
CONCLUSION
In this paper, we present the approximate energy spectrum for Manning-Rosen plus
Hellmann potential using the Wentzel-Kramers-Brillouin WKB approach. The energy eigenvalues and the corresponding total normalized wave functions expressed in terms of the hypergeometric functions for the system are also obtained.
